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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an 
apparatus for automatically inserting a bead having the steps of 
positioning the bead supplied from a bead supply unit to a bead 
setting installed at a dive side and a driven side of a tire 
molding machine, and automatically and surely inserting the 
bead. 

SOLUTION: A moving route 17 of a bead inserting unit 16 is 
formed as shown in Fig. between the bead supply unit 1 5 and 
the drive side and the driven side of a molding drum 1 0 of the 
tire molding machine. As the route 17, a guide rail 18 is laid on a 
ceiling frame or the like, a plurality of support arms 20a, 20b are 
oscillatorily and movably hung from the rail 18 via a motor 19 
for moving the inserting unit 16, and a rotatable annular bead 
holding member 22 is hung from the distal ends of the arms 20a, 
20b via a rotary drive mechanism 21. 
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* NOTICES * 

JPO and NCZPI are not responsible £or any 
damages caused by tbe use o£ tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bead by which the bore section was held by two or more maintenance pawls in which the 
arrangement **** expanding and contracting to the hoop direction of a bead attachment component are 
possible When carrying out an insertion transfer to the bead setting ring installed in the driving-side [ of a 
shaping drum ], and follower side, The bead automatic insertion approach [ in / for two or more bead press 
means arranged in the hoop direction of said bead attachment component / 1 or the tire making machine 
which is made to carry out or more 2 sequential expanding actuation, and carries out a press transfer one by 
one from one point of the bead on a maintenance pawl at a bead setting ring ]. 

[Claim 2] The bead insertion equipment which can circle is installed movable between the bead setting rings 
installed in the driving-side [ of a bead feed zone and a shaping drum ], and follower side. This bead 
insertion equipment The annular bead attachment component equipped with the through tube which can 
insert in said shaping drum, Two or more bead maintenance pawls arranged in the hoop direction of this 
bead attachment component possible [ expanding and contracting in the direction of a path ] at the 
predetermined spacing. While constituting the bead currently held at this bead maintenance pawl to said 
bead setting ring from two or more bead press means which carry out a press transfer and forming said bead 
maintenance pawl in the shape of a cross section of L characters The bead automatic insert machine in the 
tire making machine which forms the height of the crest configuration more than the bore of said bead 
setting ring in the front face near the point at least, and grows into it. 

[Claim 3] The bead automatic insert machine in the tire making machine according to claim 2 which 
prepared the expanding-and-contracting cylinder in two or more bead maintenance pawls arranged in the 
hoop direction of said bead attachment component, respectively, and used the cylinder for pushing as said 
two or more bead press means. 

[Claim 4] The bead automatic insert machine in the tire making machine according to claim 2 or 3 which 
controlled the bead press means arranged in the hoop direction of said bead attachment component to give 
coincidence or time difference and to carry out sequential actuation. 

[Claim 5] The bead automatic insert machine in the tire making machine according to claim 2, 3, or 4 which 
constituted the part in contact with the bead of the front face of said bead maintenance pawl from a low 
friction material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention positions the bead supplied from a bead feed zone in more detail to 
the bead setting ring installed in the driving-side [ of the shaping drum of a tire making machine (it is also 
called a farce making machine) ], and follower side with respect to the bead automatic insertion approach in 
a tire making machine, and its equipment, and relates to the bead automatic insertion approach which can be 
inserted automatically and certainly, and its equipment. 
[0002] 

[Description of the Prior Art] In carrying out the product from full automatic metaplasia of a tire making 
machine which has a larger drum outer diameter than a bead bore, there are a technique of making a ring- 
like bead inserting in shaping drum lifting of a tire making machine with few clearances as a technique 
made into the present most difficult technical problem in a bead automatic insert machine, a technique to 
which precision improves the bead fitting the bead setting ring installed in the driving-side [ of a tire making 
machine ] and follower side. 

[0003] the technique of on tiie other hand only peissing shaping drum lifting for a bead — or the technique of 
carrying out fitting of the bead to a bead setting ring after carrying out precise alignment adjustment with 
firm equipment is known from the former. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional bead automatic insert machine, 
although die technique of passing a ring-like bead for shaping drum lifting could be solved comparatively 
easily by using an expanding-and-contracting shaping drum, it was very difficult for it to carry out the 
insertion transfer of the bead currently held at the bead attachment component, where alignment is insured 
to a bead setting ring. 

[0005] for this reason — for example, the thing constituted so that chucking of the maintenance of Bead W 
might be carried out with two or more bead maintenance pawls 1 of the shape of a cross section of L 
characters which can expand and contract from a bore side as shown in drawing 15 — moreover, as shown in 
drawing 16 , what attached the stair-like inlaw section 2 at the tip of the bead maintenance pawl 1 was 
considered. 

[0006] However, in the case of the bead insertion equipment which carries out chucking with two or more 
cross-section [ of L characters ]-like bead maintenance pawls 1, it was easy to pass the shaping drum 3 top, 
but it was difficult to position the bead maintenance pawl 1 and the bead setting ring 4, and in order to pass 
the shaping drum 3 top, there was a problem referred to as being unable to thicken thickness of the bead 
maintenance pawl 1 any more. 

[0007] Moreover, although positioning with Bead W and the bead setting ring 4 with which it was held at 
the bead maintenance pawl 1 in the case of the bead insertion equipment which attached the stair-like inlaw 
section 2 at the tip of the bead maintenemce pawl 1 of drawing 16 is easy In the point of hardly being able to 
take path clearance with the outer diameter of the shaping drum 3 when passing through the shaping drum 3 
top which the increase of the thickness t of the bead maintenance pawl 1 and equipment reduced, but 
passing the shaping drum 3 top, there was a problem practically. 

[0008] Thus, it was an indispensable condition when solving the conflicting technical problem referred to as 
a bore expanding the bead maintenance pawl 1 greatly when passing the shaping drum 3 top, and using the 
inlaw section 2 at the time of fitting with the bead setting ring 4 puts bead insertion equipment in practical 
use. 

[0009] In moreover, the condition of holding Bead W from the bore side by canopy-top section la with a die 
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length [ of the bead maintenance pawl 1 formed in the shape of a cross section of L characters ] of dozens of 
mm as shown in drawing 1 7 In case it presses by press cylinder 5 grade from the rear-face side of this bead 
W and pushes into the bead setting ring 4, as friction with the front face of the bead maintenance pawl 1 and 
the bore side of Bead W becomes large too much and it is shown in drawing 1 8 Deformation (wave inside 
condition) arose in Bead W, and there was a problem referred to as that a bead set (transfer of a bead) is not 
made well. 

[0010] Then, although shortening width of face of canopy-top section la of the maintenance pawl 1, and 
lessening deformation at the time of pushing was also considered, a rollover ring and insertion equipment 
interfered and it was not used. For this reason, coincidence was asked for making friction with the 
maintenance pawl at the time of a bead set, and a bead into the minimum. 

[001 1] Furthermore, in case Bead W is stuffed into the bead setting ring 4 as a technical problem of the 
conventional bead automatic insert machine from two or more bead maintenance pawls 1 holding the bore 
of Bead W, Bead W may not move smoothly by the sequence of operation and the timing of operation of 
two or more press cylinders 5 which were arranged on the periphery. When the bead maintenance pawl 
which avoids the rollover ring of a tire making machine and inserts a bead was considered although this 
inclination became remarkable so that the migration length of the bead W on the maintenance pawl 1 
holding Bead W was long, that distance amounted also to 50mm and to solve by a certain approach was 
demanded. 

[0012] The purpose of this invention holds a bead certainly with two or more bead maintenance pawls, it is 
moved, without making a bead insert in smoothly to a shaping drum, and making a bead deform, and is to 
offer the bead automatic insertion approach in the tire making machine which can be made to transfer often 
[ precision ] and certainly to a bead setting ring, and its equipment. 
[0013] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned purpose, the 
bead automatic insertion approach in the tire making machine of this invention The bead by which the bore 
section was held by two or more maintenance pawls in which the arrangement **** expanding and 
contracting to the hoop direction of a bead attachment component are possible When carrying out an 
insertion transfer to the bead setting ring installed in the driving-side [ of a shaping drum ], and follower 
side, Carry out or more 2 sequential expanding actuation, and let it be a siimmary 1 or to carry out a press 
transfer one by one from one point of the bead on a maintenance pawl at a bead setting ring for two or more 
bead press means arranged in the hoop direction of said bead attachment component. 

[0014] Moreover, the bead automatic insert machine in the tire making machine of this invention The bead 
insertion equipment which can circle is installed movable between the bead setting rings installed in the 
driving-side [ of a bead feed zone and a shaping drum ], and follower side. This bead insertion equipment 
The annular bead attachment component equipped with the through tube which can insert in said shaping 
drum, Two or more bead maintenance pawls arranged in the hoop direction of this bead attachment 
component possible [ expanding and contracting in the direction of a path ] at the predetermined spacing. 
While constituting the bead currently held at this bead maintenance pawl to said bead setting ring from two 
or more bead press means which carry out a press transfer and forming said bead maintenance pawl in the 
shape of a cross section of L characters Let it be a summary to have formed the height of the crest 
configuration more than the bore of said bead setting ring in the front face near the point at least. 
[0015] an expanding-and-contracting cylinder is prepared in two or more bead maintenance pawls arranged 
in the hoop direction of the bead attachment component formed in annular [ said ], respectively, the cylinder 
for pushing is prepared as said two or more bead press means, coincidence or time difference is given and 
sequential actuation of the bead press means further arranged in the hoop direction of said bead attachment 
component is carried out — as ~ control ~ it is made like. Moreover, the part in contact with the bead of the 
front face of a maintenance pawl consists of low friction materials. 

[0016] By thus, the thing which you constitute two or more bead maintenance pawls arranged in the hoop 
direction of a bead attachment component in a fixed configuration, and is made to hold a bead A shaping 
drum can be made to insert in smoothly while being able to make a bead hold certainly. Furthermore, 
without being able to position with a sufficient precision to a core to a bead setting ring, and making a bead 
deform, it can extrude smoothly and can be made to transfer often [ precision ] and certainly to a bead 
setting ring. 
[0017] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on an 
accompanying drawing. 
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[001 8] In addition, a tire making machine means the 1 st step tire making machine (first making machine) 
which twists and fabricates carcass material etc. by shaping drum lifting by explanation of the following 
operation gestalten, and a shaping drum means the 1 st-step shaping drum used with the 1 st step tire making 
machine. 

[0019] The outline top view of the bead automatic insert machine of a tire making machine for drawing 1 to 
enforce the bead automatic insertion approach in the tire making machine which carried out this invention, 
Drawing 2 shows the outline front view of drawing 1 , and drawing 3 shows the side elevation of drawing 
2 . 1 0 A tire shaping drum, A bladder and 1 3 show the bead setting ring of follower side 11 B, 14 shows a 
bladder, and 1 1 is linearly installed [ each of these equipments ] for the bead setting ring of driving-side 
1 lA, and 12 on the drum center line X-X-ray. 

[0020] 1 5 is a bead feed zone which carries out sequential supply of the bead W formed in the shape of a 
ring with Separator S, in this bead feed zone 15, Bead W and Separator S are hung by turns to bead hanger 
15a, it conveys to a supply side, and separator removal equipment 15b which adsorbs Separator S in vacuum 
putt etc. at the flank by the side of supply, and is removed is installed. 

[0021] Among the bead setting rings 1 1 and 13 installed in the driving-side [ of said shaping drum 10 of this 
bead feed zone 15 and a tire making machine ], and follower side, as shown in drawing 1 (an arrow head 
shows) and drawing 2 , the moving trucking 17 of bead insertion equipment 16 is formed. 
[0022] the motor 1 9 which a guide rail 1 8 is laid by the head-lining frame etc., and is made to move bead 
insertion equipment 1 6 to this guide rail 1 8 as this moving trucking 1 7 — minding ~ two or more support 
arms 20a and 20b ~ rocking — and it is hung movable and the annular bead (1 80-degree revolution is 
possible) attachment component 22 which can rotate freely is hung through the rotation drive 21 at the tip of 
the support arms 20a and 20b. 

[0023] Said support arms 20a and 20b constitute a parallel linkage so that said bead attachment component 
22 may be held horizontally and can be rocked, and as shown in drawing 3 , the oscillating cylinder 23 is 
attached in one support arm 20a. By flexible actuation of this oscillating cylinder 23, the bead attachment 
component 22 is the core Ol of the bead feed zone 15. Between the cores 02 (axis location) of the shaping 
drum 10 is rocked where Bead W is held. 

[0024] As said rotation drive 21 is shown in drawing 4 , the bearing material 26 supported for the support 
shaft 25 of said bead attachment component 22 on the support frame 24 prepared in the lower limit section 
of said support arms 20a and 20b, enabling free rotation is installed, and the spur gear 27 is being fixed to 
the lower part of the support shaft 25. 

[0025] This spur gear 27 meshes with the spur gear 29 for a drive attached in the rotation driving shaft 28 of 
the revolution drive motor 27 attached in said support frame 24, and is transmitting the rotation driving force 
of the revolution drive motor 27 to the bead attachment component 22. 

[0026] Moreover, said bead attachment component 22 is formed in the shape of [ which equipped the core 
with through tube 22a which can be inserted in to the shaping drum 1 0 as shown in drawing 5 and drawing 
6 ] a ring, and the bead maintenance pawl 30 of the shape of radii formed at the predetermined spacing in 
the shape of [ of plurality (not limited to especially a number although the number of these operation 
gestalten is five) ] a cross section of L characters is arranged in the hoop direction of this bead attachment 
component 22. 

[0027] Each of this bead maintenance pawl 30 is connected with the expanding-and-contracting cylinder 3 1 
attached in the bead attachment component 22, and it is constituted so that each bead maintenance pawl 30 
may be expanded and contracted in the direction of a path by flexible actuation of this expanding-and- 
contracting cylinder 3 1 . 

[0028] moreover, between the center section of each bead maintenance pawl 30, and each bead maintenance 
pawl 30 Two or more sets (they are 5 sets at 2 sets [ 1 ]) of bead press means 32 (cyll-cyl5) to make said 
bead setting rings 1 1 and 1 3 carry out the press transfer of the bead W currently held at the bead 
maintenance pawl 30 as shown in drawing 5 It has prepared. As for this bead press means 32, pusher plate 
32a is attached at the tip of the rod of the cylinder for pushing, 

[0029] Perpendicular supporter 30a fixed to the bead attachment component 22 with a bolt etc. as said bead 
maintenance pawl 30 is shown in drawing 7 - drawing 9 , It is constituted by claw part 30b formed in this in 
one. In the front face near the point of claw part 30b The height 33 of the crest configuration where the 
crowning was cut horizontally is formed, and the diameter D of a crowning of this height 33 is formed at 
least more than the bore of said bead setting rings 1 1 and 1 3, in order to make insertion of Bead W smooth. 
[0030] Moreover, the low fiiction material (not shown) which consists of a resin ingredient etc. is covered 
so that Bead W can move smoothly the front face of claw part 30b and a height 33 to it, in case Bead W is 
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stuffed into the front face of claw part 30b and a height 33. 

[003 1 ] Next, the bead automatic insertion approach in a tire making machine is explained using the bead 
insertion equipment 16 which consists of the above configurations. 

[0032] In this invention, hold the bore section of the bead W supplied from the bead feed zone 15 with two 
or more bead maintenance pawls 30 of the bead attachment component 22, make moving trucking 17 rock 
and make it move to the core 02 of the shaping drum 1 0 (axis location), and carry out right-and-left 
horizontal migration of the bead attachment component 22 fiirther, the bead setting rings 1 1 and 1 3 are made 
to carry out a press transfer, and all of these actuation are performed automatically. 

[0033] That is, it is made to insert in the bore section of the bead W supplied to the bead feed zone 15 in the 
condition of having made the diameter of two or more bead maintenance pawls 30 divided into plurality 
reducing, and the diameter is made to expand in the expanding-and-contracting cylinder 3 1 , after Bead W 
has ridden on the bead maintenance pawl 30, and the bore section of Bead W is made to hold by the bead 
attachment component 22 which made it move to the bead feed zone 1 5, as shown in drawing 10 . 
[0034] as it will be in the condition that centering of the bead W was carried out to the bead maintenance 
pawl 30 of the bead attachment component 22 to the bead attachment component 22 where Bead W is held 
and is shown in drawing 1 1 after that, flexible actuation of the oscillating cylinder 23 is carried out — 
making — the bead attachment component 22 — core Ol of the bead feed zone 15 from — to the core 02 of 
the shaping drum 10 (axis location), it is made to rock and positions. 

[0035] Next, when making the bead setting ring 1 1 of driving-side 1 1 A equip with the bead W currently 
held at the bead maintenance pawl 30 of the bead attachment component 22 as shown in drawing 12 , while 
making through tube 22a of the bead attachment component 22 insert in to the shaping drum 1 0, along with 
a drum center line X-X-ray, horizontal migration is carried out to the location of the bead setting ring 1 1 . 
[0036] The actuation explanatory view of drawing 13 shows pushing actuation of the bead press means 32 
formed in the bead attachment component 22 at this time, and actuation of the expanding-and-contracting 
cylinder 3 1 of the bead maintenance pawl 30. 

[0037] That is, the upper actuation Fig. of the drum center line X-X-ray of drawing 13 shows pushing 
actuation of the bead press means 32 by - (SI) (S4), and shows - (T four) in the actuation Fig. of the lower 
part of actuation (Tl) of the expanding-and-contracting cylinder 3 1 of the bead maintenance pawl 30, and a 
drum center line X-X-ray. 

[0038] When the bead attachment component 22 is passed to said shaping drum 10, it is made to pass where 
the bead maintenance pawl 30 changed into the "**" (T2) condition from the condition (Tl) of either 
or "**" and Bead W is held and the 1st step tire shaping drum 10 is passed, the diameter of the expanding- 
and-contracting cylinder 31 is made to reduce (T3). 

[0039] Horizontal migration of the bead maintenance pawl 30 of the bead attachment component 22 is 
carried out to near the bead setting ring 1 1, and the expanding-and-contracting cylinder 31 is operated, and 
the diameter of the bead maintenance pawl 30 is made to expand from this condition (T four). 
[0040] On the other hand, the bead press means 32 does not operate up to the location of - (SI) (S3), but it is 
the location of (S4), i.e., the location where the bead maintenance pawl 30 approached the bead setting ring 
1 1 , and where the diameter is expanded, it starts actuation, and it carries out the press transfer of the bead W 
currently held on claw part 30b of the bead maintenance pawl 30 at the bead setting ring 1 1 . 
[0041] As mentioned above, the crowning of the height 33 of the crest configuration formed near the point 
of claw part 30b of the bead maintenance pawl 30 Since it is formed more than the bore of the bead setting 
ring 1 1 (this operation gestalt of approximately the same diameter), When the bead W located on claw part 
30b of the bead maintenance pawl 30 is pressed by the bead press means 32 and the crowning of a hei^t 33 
is passed It becomes the bore of the bead setting ring 1 1, and a diameter of the abbreviation same, and where 
centering is carried out to the bead setting ring 1 1 , the insertion transfer of the bead W is carried out 
smoothly. 

[0042] Moreover, when making the bead setting ring 13 of follower side 1 IB equip after equipping the bead 
setting ring 1 1 of driving-side 1 1 A with Bead W next, make the shaping drum 10 insert in, once return the 
bead attachment component 22 to the original location, and it is made to move to the bead feed zone 15, and 
Bead W is held by the same actuation as the above, and the bore section of Bead W is made to hold with two 
or more bead maintenance pawls 30. Then, it is made to circle 180 degrees £uid the bead attachment 
component 22 is made to rock to the core 02 of the shaping drum 10 of a drum center line X-X-ray (axis 
location). 

[0043] Even about 13 bead setting ring by the side of follower side 1 IB moves the bead W currently held 
from this condition at the bead maintenance pawl 30 of the bead attachment component 22, sequential 
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actuation of the expanding-and-contracting cylinder 3 1 and the bead press means 32 is carried out like the 
above, and the insertion transfer of the bead W currently held at the bead maintenance pawl 30 is carried out 
at the bead setting ring 13. 

[0044] Moreover, it is two or more set Mino bead press means 32 (cyll-cyl5) about the bead W currently 
held at the bead maintenance pawl 30 of the bead attachment component 22. When making the bead setting 
rings 1 1 and 13 carry out an insertion transfer. Two or more set Mino bead press means 32 (cyll-cyl5) If 
coincidence is made to carry out expanding actuation and Bead W is pressed, as drawing 1 8 explained the 
bead W currently held at two or more bead maintenance pawls 30 since there is a possibility that Bead W 
may deform and it may not be smoothly transferred to the bead setting rings 1 1 and 1 3 — sequence — and it 
is possible to give and press time difference. 

[0045] There are a pattern 1 of drawing 14 - a pattem 3, and the bead press means 32 (cyll) shown in 
drawing 5 and time difference are given, - (cyl5) expanding actuation is carried out, and it is made to make 
sequence carry out the press transfer of the bead W currently held at the bead maintenance pawl 30 from the 
location of the bead press means 32 (cyll) by the pattem 1 as this operation gestalt. 

[0046] Moreover, by the pattem 2, while giving [ - (cyl3) ] the bead press means 32 (cyll) shown in drawing 
5 , and time difference, (cyl2) (cyl5) is operated to coincidence, coincidence is made to carry out expanding 
actuation further (cyl3), and Bead W is pushed in (cyl4). Furthermore, by the pattem 3, the bead press 
means 32 (cyll) shown in drawing 5 - (cyl5) time difference are given, it turns on, and OFF actuation is 
carried out and Bead W is pushed in. 

[0047] Thus, it is making coincidence press sequence or several places rather than pressing the perimeter 
side of Bead W to coincidence, and the bead setting rings 1 1 and 13 can be made to transfer smoothly, 
without making Bead W deform. 

[0048] As mentioned above, the bead W supplied from the bead feed zone 15 is automatically conveyed to 
the location of the bead setting rings 1 1 and 13 installed in driving-side 1 1 A of the shaping drum 10, and 
follower side 1 IB. Because Bead W was made to be made to the bead setting rings 1 1 and 13 as for 
automatic insertion where centering is carried out It becomes possible to make the bead insertion in a major- 
diameter drum making machine full-automatic-ize, the shaping drum 1 0 top is made to insert in Bead W 
smoothly, and Bead W can be positioned with a precision sufficient to the bead setting rings 1 1 and 13, and 
can carry out a fitting transfer certainly. 
[0049] 

[Effect of the Invention] Since this invention was constituted as mentioned above, a bead is certainly held 
with two or more bead maintenance pawls. It is made to move, without making a bead insert in smoothly to 
a shaping drum, and making a bead deform. It can be made to transfer often [ precision ] and certainly to a 
bead setting ring, the accident of the operator at the time of being a bead insertion activity is prevented 
beforehand, and there is effectiveness which can reduce remarkably the productivity, safety, and production 
cost of a large-sized tire. 

[Translation done.] 
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[Drawing 21 
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[Drawin g 5] 
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[Drawing 15] 
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[Drawing 14] 
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^g|5tt<0^:5|nlCiE^L/c:«l!{©tr- Kffll^S^-* 

Ti/^Sti- F^Buiaif- F-b-y-r^- ^^^'U V^^lcJfE^ 
5H"-Fe»jifASHo 

[11*54] BulBe-F{S^a5tf(r)Ml73fS]{cBa^Lfc 
i)$ -ti-S J; d tcSiJffll L^clf 5t<« 2 S 3 tlBitO ^ 30 

[W*« 5 ] HijfBe- F«Jtm©gffioe- f ii^t tt 

1 5 SU^^fg^Jf «*4T-«fi!c b/cif 2 , 3 t felt 4 
[000 1] 

i^m(Dmt ^Wi^j^m c<Dmmi. 9^^mm\c 
i¥L<«e-F«i^g|5*^e)m^n5e-F^. ^''T-t 

tH*5 e- F Siftif A;5?*&t;^-ogg{cB8-r 5 tcDT' 

[0002] 

[i»!*cDeffT] e-Fl^SJ:t)fe;^*i/>F5Ai^S^W 
*llF^«:feoTU>y4(ccOtf-F^}fji$-&SS^I5i:^ 50 
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[0 0 0 3] tr- Y^m^m^ FvA±^jij®^ 

-^^^^WJfM. '^%ts^h%\^nx\^^^o 

[000 4] 

FeiijfA^fi{i:*3i/^T. fiEJBF^A±^U:/i'"'t>c«e 

- F^5ijg*-ii-5S$Btt> mikim Y^h^^mt^ c 

unwd^^un^nxxt^^ tr- F^tr- F-t -y -f-f 

[0 0 0 5] !i<orcibs m^iimi 5K7nt^di,Cs *f 

- Fwo«it^rtg®j*^6<Dffi*iRi^*itffiL^t(i(Dit 
is*(D e- F^m 1 1 <k c r f-\"y + > ^'-r s <t 3 fc 

m 1 <D9cmcmm^(D^yti-^2^mnct<Dti^^^ 

^nx^^tco 

[0006] Li}'U WiS L ^4^<D«t!c*© If - F«Jt 
m He i o T ^ ^ >y 4^ ^"-r § e- Fi¥ ASS©ti^, 
fiic}^F7A3±^a3g$-&S<li;tig^T'fe5*^, e- 

F«m 1 1 e- F-b -yx-c y^^'J y^'4 t^w.m^ib 

[0 0 0 7] ^fc. 01 6©tf-FiS#/I\l©$fe4S{C|ig 

st^cD-r y p-gp 2 ^mffc e- Fjf ASB^^'&ii, 

e- F^it/n 1 icU^^rifc e- FWi: e- F-t -y x-r 

y^^'j y^4 i;<D{5Msi5«6«sar'fes*% e- mn 

mi(D^I?t?b^tiL. SBAWt/cfiicJgF7i.3±^ 
if t n-r^jg F^ A 3 ±^)iji$-ti?>;^(i:*5i/^T^ffl± 

[0 0 0 8] CO^dtc, e-F^l^mi^fiicJ^F^A 
3±^jiii$-&-5^tct±. rtS*^At<J£At, S/ctf 
-F-b-yx-f yy'J>'^4i;iDffiJ^^{ctt> '<yu~^ 

Fif ASe^rUfflfb-r 5±T'©ie.^<^T'feo fco 
[0 0 0 9] Sfc. 01 7{C^f Jc^tC. KffiL^l^tC 

jg^snfctf- F^itm 1 uoft^^o-^ USB 

1 aT'tr-FW^I^@ffliJA^P>«^tLTV>5l^^-p\ 

- F WtDt^EiJ*^ 6ffffii/'J>':5^'-5l|icJ;0ffJ£bT 

e-F-fe'yx-c:^^^uyt^4{cif biicy|g> e-F«# 

A^^i;. e-F-b-yh (Id-Fco^it) A^3$<l±i 
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[0 0 10] =f:CX\ «l$/n 1 ©O-^ LgP 1 a£Di|i^^ 

[0 0 1 1] MIC, ii!f*(7)id-FiS)SAae©^Si; 

1 6 K-b -V X f > ^* U y ^' 4 (f- K W^Jf bji 
€y|^^ )a±lcE^L/cMS(*©ffJE'> U 5 cDijf^ 10 
liff Kf^ ^ ^ y y fc J: o T tr- F W*^X A-XJci^ 

<D±(0tr-FWOi^i)8Bg|*<SV^@, COttlfijA^S^fc 

[0 0 12] c(o^m<Dmii. mm^<o\£-\^unf\[ 

K^RmtJfji$-&Tlf-F^^Jg*#S«:i;*<^il 20 
$-1^, l£-F-t<yr^'y^'*Uy^*tcWLT)fSJga<> 

V:- 1' mwKyjmRift(Dmm^mmt fetich 

So 

[00 13] 

^t^tctb. <i©^W©^f't'-V^}^Wci3lt5tr-Fi 

®)fflA^ffi«, e-F«^g|3|*(Dja73l6](cIB^^/cM*i 

fi)cJBF7A©|g»liJRa"lifi)ffllJtciSB^n/-clf-F 30 
•try y^'^mX^m-^-^^m. Bulfilf- F« 
Jta5tt<D^:^[p){cE^Lfc1tlS©lf- Fffffi^lS^-S 

[0 0 14] ^fz, c0^m(oiii4^^mmc^i'f^^ 
-vmmxmmii. e-FmaPi^^j^F^Atoigi) 

If $ nr V ^ 5 If - F ^ tuSB e: - F -fe >y X -r y U y ^"{c 
JfEi^ms-arS^Sia^e-FffE^SiiT'^figL, Buf2 

^(DSffi < i: 1 1512 e- F -tr -y X y ^* U y ^''co 

[0 0 15] t;ti^^^cm^tnrc\£~ mns!iM<om so 
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:^ip){cBBiSb^c«ig{©fcr-F^it/i\t, ^n^nffi;«ii/ 

Uy^^'-^^tt. MtB^^Wlf-FffE^StUT. Jf 
Lji^itffli/Uy^-«:^tt, MtCfluiaif- F«ltgi5«(D 

fc-^TJii^f^ij^-t^^cfc 9 {Cfipcfc ^ fc bfcfe^D•r' 
feSo «m©^ffiOlf-Fi:^tt-r5a5^l±^ 

[0 0 16] ccoi^tc, e- F«^gp*j©s:«ii«i{cis 

C ^ < nit fcff tB LT e- F-t -y r -< y y ^'tc w 

[00 17] 

[0 0 18] ^fe. J-XTOHiSiiSSIW-^T'^f'l'-V^m 
m^¥^h±X:f]-:fj7.Mm^^mXf^mt 

[0 0 1 9] 01 ti. co^m^mmLrc^^'^^mwt 

{c *5tt tf- F g mmxys'A^mmt ^rcisb(D^-f-^i^ 

^mr> tf- F giftjf ASSofiliiiS¥S0, 0 2 as 1 o 

MBsiEffiia. 03^i02(D^lJffi0^^L^ loti^^-i'-v 

fiStJ^F^A, 1 HilKSjiiJl 1 Aoe-F-tr-yx^'y^'* 

uy^\ i2ti:/^^-. 1 3ti!^S)iJi 1 Boe-F 
•t>yr-i'y^*ijy^\ 1 4f±:r^^f-^^L, cne>£D 
^gSfi F7A'ti,Di^x-xi^±{cieiiWK:^g$nT 
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s h^\zmk'mt Fflts&gPTfeoT. 
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[0 0 2 2] CCDi^iligSSl 7i:LT«> 

F 1 8 /f3^®(^$n. C £D;y''l' F U->'l' 1 
8 If- FlSASg 1 6%i^f!i$-ltS^r-i5? 1 9^:ft-b 
T?i^*05^jf 7-A 2 0a. 20b timm-h^':>^W}^ 
Bgtcffiig^n, 3^Jt7-A2 0 a. 2 0 b<0«{cti. 
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- VUnm 2 2 ^7j<¥fc^jf LTg®)tti*5 J: o fc^ 
If 'J ^^'tHi^li^L. -7?©3^^7-A2 0 a tc(±. 
0 3 ic^t^ o tcSiji^U 2 3 *%#ti-6nTV> 
5o C(Dgi)~>Uy^-2 3CD{**i{t»){Cj;i9. K 
2 2 ti e- KmgP 1 5 £D4''L>0i tm^Y'y 

brctt^-esii-r^toT'feSo 10 
[0 0 2 4] mmwmmwmz i e4 t^-r j; o 

{C> MtH3t^7-i. 2 0a, 20b OTiSliPfc^tt/c^ 
7 U-A 2 4 fCHUlBlf- K«itgim 2 2 (D5:it«l 2 5 

^ie]egft{c3^^-r§ttiwa5«2 6*^KB$n, ^jt 

[0 0 2 5] C(D^tt$2 Bfia23tJf 7 U'- A 2 4 
{i:ffi{W3-e)n/cfi£[HllEil*-:5^2 7 ©lalfKlgKM 2 8{c 

2 7 0|pi|K|gl!);^,;g:lf- K«^gi5M2 2 {ce^bT 
\,^^o 20 

[0 0 2 6] $fc. Bi)f3tr-K«^a5*^2 2l±. @5& 
t;0 6 (C^-r <fc 9 1 , 'DgPtCfigJg F 5 A 1 0 L T 

wm^mrimmiz 2 a^fis^fcuy^mj^^^n. 

3 0*'«ffi^LTfeSo 

[0 0 2 7] CO§tr-F{*^/T\3 Oti. lf-F(S^a5 

i:cot£ii->'j y^-3 1 <Dwmm\^^ o^tr- F^jf so 

[0 0 2 8] Sfc. #e-F«ltm3 0 ©ff'iJ^gPSD'^ 
e-F^#/n3 ora{i:ti, ia5{i:^-r<t^ti:. If-F^ 

3 0 {c«i$$ tlT > 5 H W^BulB tr- F -b <y T 
-f>^>*'jyyi 1. 1 3{Cffffi^iJ$-ii:i.^m (r* 
IfflT'Sffl) ©e-FffE?S32 (cyll~cyl5) 
ItTfeO. iI<De-F}fffi¥a3 2tt. ffLii^ffli/'J 
>^-©a-v F05t4SJi:7'-y>'-\'-/U'-F 3 2 aA^ffil 

[0 0 2 9] Mistf-F^^ms oti, ig7~ia9{i:^N 40 

-Tidtc. kr-F^itg|5«2 2tcd?yl/hllT'@S«n5 
Sil^5^J#g|53 0 a i:. cnt— Hce^tcffMStifcm^ 
3 0 biitciO^filc^n. mgP3 0 h<D9c&&^0^m. 
ffi{cli. ]Mg|5^7j<¥(c^»fLfeaiJF^«tD^eg|5 3 3*^}g 
fi)c?n. d^lieSPS 3(D]ia5gDt±. e-FW(DjfA 
ftH^n^tc-r S/itofOift < i: fesSIBlf- F-b >y r-f 

y^* 1 1 . 13 oi^sw±{cffM$nr t>So 

[0 0 3 0] Sfc. mg|53 0 bRD'5ieg|53 3coaS{C 
ti. e-FW%ffbjAty|^{c, e-FWAW3 0bS 
tf ^SgP 3 3 cD^ffi^Pamtc^iftT't 5 J: 9 {C, «flg** 50 
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[00 3 1] i^fc. ±ieoj;d&«^5b^?>^?.tr-Fif 
ASfil 6^fflv>T^^A'^jBa{ct5tt^li~-FSil)if 

[0 0 3 2] Z.<Dmn-^'\t. ti- Fm^gP 1 5t>-^!bim 

Fwwrtggp^, tr- Yunmi 2 2 

(7)lf-F^m3 0(Ccfe»)«^t. ^DdSSSl 7^S 
«-a:Tfi)c}gF5A 1 0<D4''L>02 (flS^SifiB) $T'i^ 

^•a:, m^\i-Yun^i^2 2-^^^m^m-^^x\f:- 

F-b-yx-f^^^Uy^-l 1. 1 3lcffE^K2-l±5fecO 

[00 3 3] BP-^. kT- F#t^g|5 1 5 {C^^il^-^fc e- 
F^^tSWZ 2{CJ;»3, 01 0(c;^-rcfc5{Cx muz^ 

«ij$nfcMij*oif-F{s^m3 o^mg^-ii/ct^ffi-e 
tr- F#^*&gi5 1 5 (c^i&^nfc t:- Fw«oi^ggi5tc}$A 
^-i*. e- F^^m 3 0 ±{c e- vmrn-o rzvmx'U. 
*ii/u y^*-3 1 (cj; fjjss^-sre- Fwortggp^ 

[0 0 3 4] ^-YUnmi2 2<D^-Y'm^2,0\z. 
«2 2(C)htLT-by^f-Uy^'$nfc«^t^t). 

0 1 1 tc^-r J; 9 Sijv' u y^- 2 3 

iiii^-arT F^Jtgp** 2 2 * tr- F«i^s^il5 1 5 <D^>h 
0 . hfm F ^ A 1 0 ©ff >d02 (ii!i.-E;{itS) s xm 

[00 3 5] i^tc. la 1 2 fc^^-r ck ^ {c e- Fisita?** 
2 2cDe-F{*}^/i\3 ot^jt^nrv-'se-Fw^ig 

illfflijl 1 A©e-F-t-vr^:/^''Jy^'l Hcg^^-ti 
5^^{C{±, fiiagF^Al Otc5^LTlf-F«^a5**2 
2<DBa?L2 2 a^}f)i$-tJ:5i:«t, Yvh^'lMX 

- X tc ffi o T e - F -t y r -r >' i'* U y 1 1 (Ofi fi i 

[0 0 3 6] clfD^cT). \£-YUn^U2 2\zmnc\f: 

- FffE#l3 3 2 <Dffli)i*f^®i i: . If- F^itm 3 0© 

w^i/^) y^-z\ ov^m^m 1 3 (DimmmmxTTsL 

[0 0 3 7]En-&> 01 3<0F^Atf'i:^!^X-X^<D± 

FWil^S 3 2 off iA^f^i);^ ( s 
. ) ~ (S. ) T'^L, Sfce-F^ltmS 0<Dt£»v' 
'jy^'-S l©{m (T, ) ~ (T, ) ^:F7Acf'i:^ii^ 

[0 0 3 8] HuIB^J^F^A 1 OtcWbTtf-FIS^gP 

U2 2^mmt-it^m'^^cii. if-F^mso*^ 
rffij {Tz) vimicLx\:^-Y\N^unLrc^mx'm 

jS$-a-> miS^l'-VfigJKF^Al 0«:jiigLmj±i 
T% fi:ISi>'J>5f-3 l^m^t-^i?> (T3 ) c 
[0 0 3 9] !l<D^mi3^^. i£-YUn^^2 2(D\£- 
F«^m3 O^lf- F-b-yr^ y^'V yf 1 1 ©ifil^S 
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Te-K«m3 0^ffiS^-a:S (T. ) o 
[0 0 4 0] e-K}fff#IS3 (S, )~ 

(S3 ) (o&.m^r'mm-^t. (s. ) oikm. sp 

tr-F«^/T\3 0*^e-K-b'yr-c>'i^';>'^^l 1 

[00 4 1] ±3Sb/c<i:9{c, H-K^ms 0©/l\gP 

Unn\30(Dl][^3 0 b±tCfiitt-rStf-KWj!)<lf-K 
ff IS 3 2 fc J; 0 ff /± $ tlX^m^ 3 3 (DUgP^ jiJi 

•rs^ta, if-K-t'y7"-i'yyj>'^'i icoi^gi:ii^ 

[0 0 4 2] S/c> If- KW^igijdlJ 1 lA(Dlf-K-tr 

Bcoe-K-fe>yx^' ^/^''•J 1 3 tcg«$-*t;s^^{c 
tt. tr-H«#gW2 2;&^SK7Al O^Jfii^-^T 
- MTT^fiBS T'S f - K«i?&g|5 1 5 S T^mt^ 

re- Fw^±iaiiRi^^^i!)(cj; o^m*©if- f« 

^m3 0{Cj:t)tf-FWCD|^SgP^^$-lJ-So 

ft. tr-F«^g|5tf2 2^1 8 0]g)5llHl5#T. FvA 

cf'C.^^X-XlH©^?^ F^A 1 0O4''il^0^ (mZM 

[0 0 4 3] <l©4^SA^e)tr-F«ifg|5^?f2 2tOtr-F 

«^m3o^<:^s^t^nTv^§e-Fw^^^iI^lJl i Bij 
©e-F-tyxi'yy'jyi^i saa^iST'^ii^Hi:, ± 
mtmmcm^i^v > ^- 3 1 si^ e- FWiE^^ a 2 
^)®i^ffi)$^iT. e- F«m3 0 icum-^nxh^^ 
If- Fw^e- F-fe'yrf yi^u y^ 1 stclf A^^it-r 

[0 0 4 4] ttc. \£-\^unmtz2(De:-vumn\ 

3 0 {cfi^^nrv^s tr- Fw^^t^ffl^itotr- Fff Ji 

^83 2 (cyll~cyl5) T'^- F-t <yr-i' ^^'U ^i-" 1 
1. 1 3fcJiA^«c$-a:5llg, ^tlSffl^iiOlf-Fifffi^ 

g3 2 (cyll~cyl5) ^|H|^{c#S^^i)$-ti:T If- FW 

jg-r^ssn^^fet). fc"-F-t:-yx'('y^'''jy^'*i i. i 
{s^msotcisjt^nTi/^^if-Fw^iiistc. 
[0 0 4 5] no^mmmtLx. mtf, 01 4<d>'^ 

e- FffE^S 3 2 (cyll) ~ (cyl5) {cf^F^M^ 

itfciJ:T#g{tS)$-&> tr- mniws 0 icunttix 

t/>Slf-FW%lf-FlfE^®3 2 (cyll) tDiSi§*^6 



(5) #M 2003-145640 

8 

[0 0 4 6] $fc. /^:?-y2T'ti. 05{c^-rif-F 

jfE^ia3 2 (cyll) ~ (cyls) icm?sm^mz-^^t 
tt{c. (cyi2) t (cyi5) t^mmicims-^i:. MtC 
(cyi3) i: (cyi4) t^mmicwmm^-^x\^-¥v^ 

ti, E 5 {CS^-rif- FffE^S 3 2 (cyll) ~ (cyl5) 
^^HM^Jt/c-arON. OF Fffi)^-&Tlf-FW^ 

10 [00 4 7] CCi^fC, If- FWO^^B^IBI^tCjf 

[0 0 4 8] l.;U:©i 9 {c. If- FmgP 1 5 
Sn^lf-FW^Sr^fl^F^i. 1 0 cDigKiJ 1 1 A&D'li^ 
mmi 1 B{i:^H^n/clf-F-fe'yri'y^"Uyi'"'l 
1. 1 3 0fi[BST'gf!l6gfCii3iU tr-Fw^-by^f 
-'jy^*Lfct>cffiT'if-F-b>yr'Cy4'''Jy^l 1, 1 
20 3{i:il!ilfA*^ttl*SJ;ofcLfciit-p. ±m\^^J^^ 
Jg^fcfeltS If- FffiA^&^gilit^-ti-^ C tti^^mt 
^0, If-FW^^J^F^Al 0±%P3}t{cjfii?-ti: 

r, e-Fw%tr-F-b>yxi'y^^''jyi'''i i. i3fc 

mmsi<iiLm^ibLxmmic&c^^i$m^ii^ct:tiixt 
^(ox'h^o 

[0 0 4 9] 

T% tf- FiSJ^mtc J: 0 ESUtc If- Y^U^ 

u imY^uz.nLx\i-Y^nm\mm-t^x\f:~ 

im 1 ] co^m^mmLtcif-f^i^mmicm^ if- 
Ymmxy3m^mmt^rcib(Di>-c^'i&mm(D}£~ k 

[El 2 ] mi <oimiEmmx$>^o 

40 [03] ig2cDiJffi0t:-feSo 

[04] If- F«gitg|5«®|5IiKJlS)«|:^(Offi:^ittW0T' 

[0 5 ] e- F{Sita5*f®t£:«;iE®0T'd&;&o 

[06] m5(Dmmmx&^o 

[07] If- F{S^/noffi;^IEffi0T'fe^o 
[08] 07<DA-A^«»rai0T'^^o 

[09] m8(D?^cDU.±mmmx'h^o 

[010] kf- F«isegi5(c*5tt^ If- F«}fa5*j®f^i!) 

iiB^0T'fei>o 

50 [011] ^^^mY^L.(Dfp'b mzMS) tc^ij 
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1 1 A 



1 4 -^y^- 
15a e- \^/\yi}- 

1 6 If- vnx^s 

10 1 8 F 

2 0a. 2 0b 



[012] F^A4«.L>;^x-xi^±{i:{itS-ri>e-K^ 
[013] If-F^s^tapwc^^t/c:e-F}fE^so^f 

ff#S(Dff3A^lti);& (S, ) ~ (S. ) TmL. 

-(Dim (T. ) ~ (T, ) (Dimm^^sbxi^^c 
[014] kf- F«^/i\jc«^$4aTi^i) If- \^^mm 

m^(D\^-VWS.^m (cyll~cyl5) T'^- F-tr-yr-r 

[01 5] ti;e5i5toif-F^^gi5**{c^^$nTi>;str- 

[01 6] tK*(Dfl!lOlf-F«#g|5Wi:«fif$nTI/>5 

e- F^e- F-fe'vr-r y^v y^imx^WL^^^^n 

[01 7] tj^*Okf-F«lta5Wi:^^$nTV>5lf- 20 ^- 
F^&ti- FffE^IST-tr- F-tr-yr-r i^^-'J >^"(cif A 3 0a ^Jtgp 
^iJ*-li:5XeittW0-efeSo 

[018] 01 ytCctOe-F^ffffiL/c^-^Obf-F 

©^}g4^«^^'riiiW0T'^ 5o 
[r?F^®ifi0^] 

1 e-F^^m 2 -I'ya-gp 

3 fiKJ^F^A 4 If-F-fe'yx 

5 JfEi/'J^^- la D^LgP 
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2 2 e- F^itSUIJ 

2 2a H]i?L 
2 4 S^yU'-A 
2 6 flilSttgW 

2 8 me^iiHi 
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